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Vitamin'D'and'Insulin'Secretion

Mitri&J&and&Pittas AG,&Endocrinol&Metab&Clin&North&Am.&2014

• Vitamin'D'may'promote-beta3cell-survival-by-
modulating'the'generation'and'effects'of'cytokines'and'
by'downregulating'the'Fas related'pathways'(Fas/Fas>L).

• Activation'of'vitamin'D'also'occurs'intracellularly'by''''''
13alpha-hydroxylase,'which'is'expressed-in-pancreatic-
beta-cells.'

• The'1,25OH2D3VDR-complex-binds'to'the'VDRE-in-the-
human-insulin-gene-promoter,'to'enhance'the'
transcriptional'activation'of'the'insulin'gene'and'increase'
the'synthesis'of'insulin.'

• Vitamin'D'regulates'calbindin,'a'Ca>binding'protein,'which'
modulates-insulin-release-via-regulation-of-intracellular-
calcium.'Calbindin'may'also'protect'against'apoptosis'via'its'
ability'to'buffer'intracellular'calcium.

• Vitamin'D'may'indirectly'regulates-insulin-secretion-via'extracellular'calcium'(Ca2+)'flux'
through'the'beta'cell'and'intracellular'calcium'(Ca2+)
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Vitamin'D'and'insulin'action'in'peripheral'insulin'target'cells

o In'insulin-target-cells--(liver,'adipose'tissue'
and'muscle)'vitamin'D'stimulates-the-
expression-of-INS<R

o VitD activates--PPAR<δ,'a'transcription'
factor'implicated'in'the'regulation'of'fatty'
acid'metabolism.

o VitD regulates--extracellular-Ca-and-flux-
through-cell-membranes.'Changes'in'
intracellular'calcium'contributes'to'insulin'
resistance'via&an'impaired'insulin'signal'
transduction'and'a'decreased'glucose'
transporter activity.

Mitri&J&and&Pittas AG,&Endocrinol&Metab&Clin&North&Am.&2014



4"ng/ml"increment"in"25OHD"levels"is"associated"with"a"4%"lower"risk"of"T2D
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Risk"of"developing"type"2"diabetes"according"to"baseline"vitamin"D"levels

Song&Y&et&al,&Diabetes Care&2013
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Low$25OHD$and$risk$of$type$2$diabetes:
A$prospective$cohort$study$and$metanalysis

Afzal S&et&al,&Clin&Chem.&2013
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Calcium(Plus(Vitamin(D(Supplementation(and(the(Risk(
of(Incident(Diabetes(in(the(Women’s(Health(Initiative
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Hot%Topics in%Calcium%Metabolism (Rome(August(26C27,(2022)

De#Boer#IH#et#al.#Diabetes#Care#31:701–707,#2008

o N=(33,951(participants(without(selfCreported(diabetes(at(baseline
o Treatment:(1,000(mg(elemental(calcium(plus(400(IU(of(vitamin(D3(daily,(or(placebo
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Vitamin'D'Supplementation'and'Prevention'of'Type'2'Diabetes

Pi9as AG&et&al.&N&Engl J&Med 2019;381:520130



Effect&of&Vitamin&D&Supplementation&on&the&Incidence&of&Diabetes
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Hot%Topics in%Calcium%Metabolism (Rome&August&26=27,&2022)

Barbarawi M(et(al.(
J(Clin(Endocrinol(Metab(2020;105:(2857–2868

Conclusion:
vitamin&D&supplementation&at&
moderate&to&high&doses&(≥1000&
IU/day),&significantly&reduced&the&
incidence&risk&of&T2DM,&compared&
with&placebo
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Barbarawi M&et&al.&
J&Clin&Endocrinol&Metab&2020;105:&2857–2868



Effects'of'Vitamin'D'Supplementation'on'Prevention'of'Type'2'Diabetes
in'Patients'With'Prediabetes:'A'Systematic'Review'and'MetaBanalysis
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Hot%Topics in%Calcium%Metabolism (Rome'August'26B27,'2022)

Conclusions:
In'persons'with'prediabetes,'vitamin'D'
supplementation'reduces%the%risk%of%T2DM%
and'increases%the%reversion%rate%of%
prediabetes%to%normoglycemia.'The'benefit'
of'the'prevention'of'T2DM'could'be'limited'
to'nonobese'subjects.'
Individual'participant'data'metaBanalyses'are'
needed'to'confirm'these'findings.

Reversion'of'prediabetes'to'normal

Risk'of'developing'diabetes

Zhang&Y&et&al.&Diabetes Care&2020;43:1650–1658&



21
Dep.t  of Medicine, Surgery and Neurological Sciences

Alimentazione-e-Vitamina-D-(Roma&– Hotel&Mediterraneo1 2&Dicembre&2022)

The$Effect$of$Improved$Serum$254Hydroxyvitamin$D$Status$
on$Glycemic$Control$in$Diabetic$Patients:$A$Meta4Analysis

Mean difference in the change of HbA1c (%)

Mirhosseini N&et&al.&J&Clin&Endocrinol&Metab&102:&3097–3110,&2017
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The$Effect$of$Vitamin$D$Supplementation$on$Glycemic$Control$
in$Type$2$Diabetes$Patients:$A$Systematic$Review$and$MetaCAnalysis

Li&X&et&al.&Nutrients 2018,&10,&375;&doi:10.3390/nu10030375

fasting-blood-glucose

fasting-insulinhemoglobin-A1c

HOMA
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VITAMIN'D'AND'CARDIOVASCULAR'DISEASE'IN'DIABETES

Joergensen C&et&al&,&Diabetes Care,&2010

! In'T2D'patients,'severe-vitamin-D-deficiency-predicts-increased-risk-of-
cardiovascular-mortality,'independent'of'conventional'cardiovascular'risk'factors.'
Whether'vitamin'D'substitution'improves'prognosis'remains'to'be'investigated.

25(OH)D3'<13.9'nmol/L

25(OH)D3≥13.9'nmol/L
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Chiodini&I&et&al.&
Nutr&Metab&Cardiovasc&Dis.&2021;31(8):221012233
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Hot%Topics in%Calcium%Metabolism (Rome&August&26.27,&2022)

Chiodini'I'et'al.'Nutr'Metab'Cardiovasc'Dis.'2021;31(8):2210@2233
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Bertoldo&F&et&al.&Nutrients 2022,&14,&4148.&https://doi.org/10.3390/nu14194148



The$association$of$serum$252hydroxyvitamin$D$and$vertebral
fractures$in$patients$with$type$2$diabetes
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Hot%Topics in%Calcium%Metabolism (Rome$August$26227,$2022)

Associations between vitamin D status and the presence of 
vertebral fractures in men and women

Prevalence of vertebral fracture and severity according
to vitamin D statusin men and women

Kim$YJ,$et$al.$Endocr J.$2013;60(2):179>84.$doi:$10.1507/endocrj.ej12>0269.



SUMMARY'and'CONCLUSIONS
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o Vitamin(D(deficiencymay be'common(in(patients(with(diabetes
o Experimental studies indicate'a'biologically plausible role of vitamin D'on'glucose
metabolism (vitamin D'may modulate'insulin secretion and'sensitivity)

o Longitudinal observational studies(suggest that vitamin'D'levels are'inversely
associated with the'incidence of diabetes in'different populations,'including
populations with prediabetes

o Most intervention clinical trials are'inconclusive for a'role of vitamin D'
supplementation on'diabetes prevalence (mostly performed in'subjects with normal
vitamin D'levels)

o In'diabetic patients vitamin D'might improve glucose control and'impact'on'the'
risk/outcome of major'complications

o There is very limited information(about the'role of vitamin D(suplementation for
skeletal health in'diabetic patients

Alimentazione(e(Vitamina(D((Roma&– Hotel&Mediterraneo1 2&Dicembre&2022)
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